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Nutrients

Nutrients  = Nitrogen and Phosphorus



Nutrients

Essential and Economically Important Overabundance of nutrients

$$



Impacts of Nutrient Pollution

October 2014

Utah Lake near Provo, Utah

Elevated levels of toxins 
from algae in the lake 
killed dog

Warnings to swimmers, 
boaters, anglers, and 
hunters

Symptoms: headache, fever, 
diarrhea, abdominal pain, 
nausea, vomiting, allergic 
recreations from skin 
contact



Impacts of Nutrient Pollution

Toledo tap water 
ban (>250,000 
people) 

July-August 2014

Cyanobacteria 
(Microcystis) 
produced 
toxins in water 
supply

Toxins may cause 
neurological 
problems, 
paralysis, 
seizures

Lake Erie



Impacts of Nutrient Pollution

July 2012

Cyanobacteria 
(blue-green 

algae) produced 
toxins in ponds

Four cattle 
consumed the 
water and died 
from the blue-
green algae 
toxins.



Impacts of Nutrient Pollution
City of Torrington

Drinking water supply from 
shallow groundwater wells

In mid-late 1990’s, groundwater 
discovered contaminated with 
nitrates 

Exceeded 10 mg/L MCL

Traced to application of 
commercial fertilizer

In 2000, Torrington installed 
reverse osmosis water treatment 
system (~$6 million)

Drilled more wells, use untreated 
water to irrigate



Nutrients and Designated Uses

Nutrient pollution can impact 
many of Wyoming’s designated 
uses

Drinking Water

Recreation

Fisheries

Aquatic Life Other Than Fish

Wildlife 

Agriculture

Scenic Values

Industry

Fish Consumption



Nutrient Pollution History

1996: In National Water Quality Inventory Report to Congress, EPA 
reported that nutrients were among the leading causes of 
water quality impairments in the U.S. 

Streams and Rivers

Lakes and Reservoirs

http://water.epa.gov/lawsregs/guida
nce/cwa/305b/96report_index.cfm

http://water.epa.gov/lawsregs/guidance/cwa/305b/96report_index.cfm


Nutrient Pollution History

March 2014: http://iaspub.epa.gov/waters10/attains_nation_cy.control#status_of_data

2014

http://iaspub.epa.gov/waters10/attains_nation_cy.control


Nutrient Pollution History

1997: EPA initiated Clean Water Act Plan (CWAP) to address excess 
nutrients in the nation’s surface waters. 

CWAP included development of numeric criteria as a 
component.

Most states have used narrative water quality standards to 
protect designated uses (i.e., waters shall be free from) due to 
complexity and variability in nutrient/response relationships



Numeric Nutrient Criteria

Numeric criteria for total nitrogen and total phosphorus and 
response parameters (e.g., chlorophyll) are expected to more 
effectively protect designated uses from nutrient pollution 
because they can be:

 Incorporated into discharge permits
 Used to assess waters for impairment

 Used to develop Total Maximum Daily Loads 
(TMDLs)

 Used to facilitate watershed protection and 
restoration



Nutrient Pollution History

1998: EPA released National Strategy for Development of Regional 
Nutrient Criteria. 

Set goal for states to adopt nutrient criteria by end of 2003. 

2000-2001: EPA published recommended criteria for nutrients by 
waterbody type by region. Intended to be used by states                      
and tribes as a starting point for criteria development.

 EPA’s recommend nutrient criteria were based on regional 
reference sites (least impacted)

 Most states have not adopted these criteria



Nutrient Pollution History

2001: EPA recommended that states and tribes develop nutrient 
criteria plans (how and when they would adopt nutrient 
criteria). 

States should adopt plans by the end of 2001 and adopt 
criteria by 2004.

2001: EPA provided additional guidance on developing plans, 
flexibilities, new timeframes for plan development and criteria 
adoption.

2008: DEQ, with assistance of TetraTech, published Wyoming 
Nutrient Criteria Development Plan 



Nutrient Criteria Development Plan



National Status of Nutrient Criteria

October 2014



Nutrient Litigation - Florida
2008: Florida Wildlife Federation sued EPA to promulgate numeric nutrient 

standards for Florida waters (narrative insufficient).

2009: In Jan., EPA determined that numeric criteria were necessary to meet 
the requirements of the Clean Water Act and EPA intended to propose 
numeric nutrient standards.

2009: EPA entered consent decree within FWF. Committed to develop and 
promulgate criteria.

Much back and forth between EPA and Florida on numeric criteria, end result 
is that Florida developed and adopted criteria for most waters.



Nutrient Pollution History

2009: In Aug., Office of Inspector General Report EPA Needs to
Accelerate Adoption of Numeric Nutrient Water Quality
Standards

2009: EPA issued an Urgent Call to Action to address nutrient 
pollution

2010: EPA Administrator Jackson identified nutrients as a priority

2011: EPA Acting Administrator for Water issued a memo Working in
Partnership with States to Reduce Nutrient Pollution

http://www.epa.gov/oig/reports/2009/20090826-09-P-0223.pdf
http://www2.epa.gov/sites/production/files/documents/nitgreport.pdf
http://water.epa.gov/scitech/swguidance/standards/criteria/nutrients/upload/memo_nitrogen_framework.pdf


2011 EPA Framework Memo

• Gives states flexibility to:

• Achieve near-term reductions 
via development of a Nutrient 
Reduction Strategy

• While also developing Numeric 
Criteria

• Criteria for a category of waters by        
2016 (streams or lakes)

• Results oriented: build from 
existing state work, but 
accelerate progress and 
demonstrate results

• Encourage collaborative 
approach between federal, 
state, local partners and other
stakeholders



Nutrient Reduction Strategy

• EPA’s Recommended Elements

 Prioritize Watersheds for N & P Load Reductions 

 Set watershed load reduction goals based on best available info

 Ensure effective permits (point sources, CAFOs, storm water) in 
targeted/priority watersheds

 Address nutrient pollution from agricultural areas

 Address nutrient pollution from storm water and septics

 Identify ways to measure and verify reductions

 Report activities and reductions annually

 Develop a work plan for numeric phosphorus and nitrogen criteria



Nutrient Litigation - Mississippi

2008: Environmental groups (Gulf Restoration Network et. al.) 
petitioned EPA to force 10 mainstem Mississippi River Basin 
states to adopt numeric nutrient criteria and develop TMDLs to 
combat the Gulf of Mexico’s hypoxic “Dead Zone.”

2011: EPA rejected petition. More effective to build on existing work, 
work cooperatively with states and tribes (i.e., 2011 
Framework Memo)

2012: Groups challenged EPA’s rejection.



Nutrient Litigation - Mississippi

2013: In Jan., EPA filed motion to 
dismiss – states are better 
equipped to address issue, 
cited economic and resource 
limitations of promulgating 
criteria.

Governor Mead sent a letter 
of support to EPA for 
cooperative efforts between 
states and EPA

Emphasized state control 
over development of water 
quality criteria, as outlined in 
the Clean Water Act



Numeric Nutrient Criteria – General Strategy

• Protect designated uses (aquatic life, recreation, drinking water)
• Reflect spatial variation (ecoregional, regional, watershed)
• Specific for different waterbody types
• Reflect temporal variability
• Criteria developed using multiple lines of evidence based on five standard 

approaches:
• Distributional/Reference-Based
• Stressor-response relationships
• Scientific literature
• Modeling
• Dose-response experiments

• Nutrient criteria should include
• Causal variables (total phosphorus, total nitrogen)
• Response variables (chlorophyll a, biological attributes)

• Goal:  Develop scientifically defensible, protective and reasonable criteria 
for Wyoming



Criteria Development Efforts

• WDEQ Nutrient data collection (biological, chemical, physical)

 Streams (2005-present)

 Lakes/Reservoirs (2002-present)

• Wyoming Basin Lakes & Reservoirs Nutrient Monitoring

 Why Wyoming Basin? - Best existing data quantity/quality 
and distribution among regions (good starting point)

 Objectives

- Improve spatial/temporal data resolution and distribution 
with additional monitoring in 2013 and 2014

- Explore stressor-responses, classification, reference?



Criteria Development Efforts – Wyoming Basin Lakes



Nutrient Work Group

• Help DEQ address nutrient pollution in Wyoming through 
development of numeric criteria and a Nutrient Reduction Strategy

 Nutrient Reduction Strategy: 7 non-criteria elements

 Criteria Development: Nutrient Criteria Development Plan, 
evaluate approaches, how to incorporate into standards



Nutrient Work Group

• How will criteria be written into standards (frequency/duration)?
• How will criteria be implemented, timeframes?
• How will we assess waters for nutrient impairments?
• How will we incorporate criteria into permits?
• What expectations do we set for wastewater facilities?
• Considerations on variances from meeting nutrient criteria for 

some permitted facilities?
• How do we factor in limits in treatment technology, economic 

considerations, funding?

• Help DEQ answer several important items which include:



Nutrient Work Group
• Entities impacted by and interested in nutrients in Wyoming

 Agriculture

 Business

 Conservation Districts

 Environmental Groups

 Industry (Mining, Oil and Gas)

 Local Governments

 Technical Experts

 Land and Resource Management

 DEQ (Watershed, Water/Wastewater, WYPDES), EPA

 Governor’s Office

Wastewater Representatives

 Major Mechanical Plants

 Major Lagoon

 Minor Lagoon

 Private Lagoon System

Drinking Water

 Facilities that Use Surface Water



Nutrient Work Group

2014: Held first stakeholder group meeting in March

- Presented background on nutrient pollution, litigation, 
nutrient reduction strategy

- Presented summary of nutrient criteria development efforts 
and approaches

- Presented approaches other states have taken to address 
wastewater facilities



Nutrient Criteria and Wastewater

• Nutrient concentrations (total nitrogen, total phosphorus) to 
protect designated uses are generally very, very low

• If little or no stream dilution is available, dischargers will find it 
difficult or impossible to meet the standards

• In some case, standards may 
be below the limits of 
current treatment 
technology 

• Upgrading facilities to meet 
criteria may be cost 
prohibitive



Nutrient Pollution and Wastewater

• States have utilized different ways to modify effluent limits where 
meeting receiving water criteria would cause unreasonable 
economic burdens or where the standards are technologically 
infeasible

• States have also looked to 
impose effluent limits on 
dischargers to make near-term 
progress on nutrient reduction 
(nutrient reduction strategy)



Nutrient Pollution and Wastewater

Montana: adopting statewide 
criteria, using general or individual 
variances for discharges (2014)

Colorado: adopted interim criteria, 
permitting regulations for 
numeric effluent limits (2012)

Utah: Nutrient Reduction Strategy, 
permitting regulations for 
effluent limits (2014 possibly)

North Dakota: Nutrient Reduction 
Strategy



Nutrient Pollution Webpage

deq.state.wy.us/wqd/watershed/surfacestandards/Pages/Nutrients.asp



Nutrient Work Group

To participate in the Nutrient Work Group, contact 

Lindsay Patterson at 

Lindsay.Patterson@wyo.gov

or 

307-777-7079

mailto:Lindsay.Patterson@wyo.gov


Next Steps

• Finalize the work group and set next meeting

• Send out revised Nutrient Criteria Development Plan for input

• Give more detailed presentation on options for Nutrient Reduction 
Strategy; what have other states done

• Give an update on criteria development



Questions?

Eric Hargett
Watershed Protection Program

Monitoring and Assessment
eric.hargett@wyo.gov

307-777-6701

Or

Lindsay Patterson
Watershed Protection Program

Surface Water Quality Standards
lindsay.patterson@wyo.gov

307-777-7079

mailto:eric.hargett@wyo.gov
mailto:lindsay.patterson@wyo.gov

